Aims: Anaemia in children aged 6 -59 months is an important public health problem associated with increasing hospital costs, lengths of hospital stay, and development of complications later in life. Due to the significant caregiver roles of mothers, the level of mothers' knowledge, beliefs and practices are important in addressing anaemia in children. This study investigated knowledge, attitudes, beliefs, and practices of select mothers on anaemia and linked these with known factors for anaemia. Methodology: The case study was conducted at Mkuranga District Hospital, Paediatric Ward between December 2014 and April 2015. A cross-sectional design was used to recruit a convenience sample of 40 mothers whose children had a confirmed diagnosis of anaemia (through routine laboratory testing). Results: Within the sample, the majority of children were male (52.5%); aged 6 -39 months (87.5%); and had a diagnosis of severe anaemia (75.0%) according to the World Health Organization's definition. Over one third (35%) of mothers reported a prior history of anemia in their other children, and the majority (55%) had heard about anaemia prior to their child's hospitalization. Maternal anaemia was reported by 67.5% of mothers. Mothers reported that maternal anemia (17.5%) and feeding practices (32.5%) are known contributing factors to anaemia in children. Mothers reported that anemia could be prevented (55.0%) and cured by herbal preparations (47.5%). In addition, some mothers indicated that anaemia was caused by witchcraft (22.5%) and eating lemons (2.5%). Conclusion: Severe anaemia was high among the studied population which aligned with their hospitalization status. Findings suggested potential * Corresponding author.
Introduction
Anaemia, as a disease state, is reflected in the reduced presence of red blood cells and concomitantly a lowered hemoglobin concentration; however, its complexity relates to multiple potential pathophysiological causes ranging from genetic to environmental and inconsistent epidemiological surveillance. It is a borderless public health concern which impacts health, socio-economic status, and preferred futures for those most directly impacted. Despite the potential for intervention and treatment, anaemia has remained a major cause of mortality and morbidities regionally and globally [1] .
Globally anaemia affects between one-quarter and one-third of the world's population, although some have estimated at risk populations showing 50% to 80% incidence primarily due to iron deficiency [2] - [5] . In real numbers, the WHO [6] suggests that approximately 800 million women and children are affected globally. A recent estimate of a 38% worldwide prevalence of anemia in pregnant women coupled with greater than 50% of these related to iron deficiency clearly highlights how women and their children are disproportionately affected by anaemia [4] . Anaemia during pregnancy is linked to higher likelihoods of preterm labour, low birth weight, post-natal infection rates, low Apgar scores, and infant/maternal mortality [4] [7]- [9] . The proportion of anaemia is highest in the Africa, with a reported prevalence of 57% in pregnant women (17 million) and 68% in preschool children (84 million) [10] . Kassebaum et al. [3] found that anaemia prevalence was highest during the immediate post-natal period followed by ages 1 to 4, which identifies a potential association between pre and post-natal anaemic states. When looking at children specifically, anaemia is not only life threatening and life shortening, but impacts significantly on quality of life potentials. Commonly reported health problems associated with anaemia in children are impaired growth, reduced cognitive ability, and reduced motor development [11] - [13] .
According to the WHO [6] [14] , anaemia in children aged 6 to 59 months is defined as haemoglobin (Hb) ranging between: 100 -109 g/L (mild anaemia); 70 -99 g/L (moderate anaemia); and ≤70 g/L (severe anaemia). Causes of anaemia in children are multifaceted [15] with 50% of the anemia attributed to iron deficiency [15] . Other causes of anaemia in this subset of children are secondary to underlying risk factors, such as malaria, sickle cell disease, and parasitic infections [16] - [19] . In addition, social determinants of health such as food practices and taboos, cultural beliefs, knowledge, and socioeconomic status contribute to anaemia-related disease burden [19] . The social determinants of health influence the health of populations. Although there is no singular listing of the determinants, there are exemplars from WHO (Europe) and Canada including relevant elements such as "availability of healthy food", "food insecurity", "unemployment", "health services", "gender", and "race" [20] [21] .
The WHO [6] reported 61% of children aged 6 -59 months in Tanzania have hemoglobin concentrations of <110 g/L [95% CI: 52, 68] and, of this group, 1.5% had hemoglobin concentrations of <70 g/L [95% CI: 0.7, 2.8] (p. 24). These findings resulted childhood anaemia being ranked as a severe public health concern in Tanzania (p. 24). The Tanzania Demographic Health Survey indicated that estimated prevalence of moderate to severe anaemia in children aged 6 -59 months is 6% [16] . Overall, it is estimated that 72% of children aged 6 -59 months are anaemic [22] , with anaemia remaining among the top ten causes of hospitalization in children aged under five [16] .
This study explored the knowledge, attitudes, beliefs, and practices of select mothers with children aged 6 to 59 months with anaemia as these relate to select social determinants of health, such as unemployment (poverty), food insecurity and gender.
Methodology

Study Setting
The study was conducted at Mkuranga District Hospital between December 2014 and April 2015. As a referral healthcare facility, Mkuranga District Hospital has five wards with an inpatient capacity of 115. Participants were recruited from the 33-bed paediatric ward. The ward receives patients from dispensaries and health centers across the district and, on a case by case basis, from nearby districts. Inpatient stays on the pediatric ward range from 3 to 5 days for anemia diagnosis with the case dispositions for follow-up to the local dispensaries and/or health centers.
Study Design and Sampling
The study was a cross-sectional descriptive design. Convenience sampling was used with the following inclusion criterion:  Mothers in the paediatric ward with children aged 6 -59 months having a laboratory confirmed diagnosis of anaemia (Hb ≤ 100 g/L),  Voluntarily agreement to participate in the study,  Admission date corresponded with data collection dates,  Ability to speak/read and understand Swahili.
Data Collection and Analysis
Data collection was done in the period from December 2014 to April 2015 using structured closed-ended questionnaires. The instrument was an internally developed tool based on reviewed literature and the researchers' knowledge of the institution and its case complements. The tool development was guided by three main constructs: Knowledge, Beliefs, and Practices. To aid participant understanding, the questionnaires were translated into and delivered in Swahili. Researchers checked the admission book for admitting diagnosis and age of the children. Mothers of children who were screened in (i.e., met the inclusion criteria) were then approached and informed about the study. Once the researchers affirmed mothers' understanding, consent forms and questionnaires were distributed to those willing to participate. For those mothers unable to read and/or write, a researcher assisted them in completing the questionnaire. A total of 40 mothers were surveyed based on the number of willing and available participants during the study period who met the inclusion criteria. The research instrument collected core social and demographic data about the mother/child dyad to augment the chart elements. In addition, the instrument approached the women by asking them for the critical elements related to knowledge, beliefs, and practices, which were subsequently enumerated.
Data entry was done by two researchers. This double independent entry enabled data cleaning and verification in order to identify any missing data and/or incomplete data. Statistical analysis (descriptive level) was done using Microsoft-Excel TM software.
Ethical Consideration
The study was approved by The Aga Khan University's Ethical Review Sub-committee. Permission to conduct the study at Mkuranga District Hospital was obtained from the District Executive Director's office prior to commencing the study. Participation was voluntary with an informed consent obtained from all participants. Participants who could not read Swahili indicated their willingness to participate by providing their fingerprint after the consent was read to them and any questions were satisfactorily answered.
Results
Characteristics of Study Participants and Households
A total of 40 mother/child dyads who met the inclusion criteria were recruited into the study and their records were reviewed. The chart review was foundational to revealing the health status (i.e., Hg level; co-morbidities) of the mother and children, which was then augmented by the demographic capture during the survey. Demo-graphics showed that 26 (65%) of the mothers were aged 25 years or more; 28 were married (70%); 24 (55%) had primary school education; and 20 (50%) self-identified as housewives. The majority of the children were male (21 [52.5%]) aged 6-39 months (31 [77.5%]). Three-quarters of the children had severe anaemia, while 10 (25%) had moderate anaemia. In addition to anaemia, 24 (60.0%) children had additional (secondary) diagnosis. Of these 24 children with co-morbidities were identified with the following breakdown: 54.2% (13/24) having malaria while 3 had acute respiratory tract infection (12.5%); 2 had Human Immunodeficiency Virus [HIV] (8.7%); 2 had sickle cell disease (8.7%); and 1 each with burn injuries (4.3%), diarrhoea (4.3%) and kwashiorkor (4.3%). Table 1 and Table 2 reveal the demographic characteristics of participating children and mothers. Table 3 summarizes the characteristics of households and food security profile of study participants. Twentyone (52.5%) participants were primarily from families with 3 or more children with 14 (35%) reporting previous childhood anaemia involvement. Although almost two-thirds reported having sufficient money to buy food, although approximately two-fifths (42.5%) reported household members having slept hungry in the past. Table 1 . Characteristic of mothers participating in the study (n = 40). 
Mothers' Knowledge, Beliefs, and Attitudes on Childhood Anaemia
1) Mothers' Knowledge
A slight majority of participants (n = 22; 55%) acknowledged prior knowledge of anaemia, with the majority (n = 32; 82%) reporting the main source of this information as the Reproductive and Child Health (RCH) programs and services. A total of 27 mothers (67.5%) reported a diagnosis of anaemia during pregnancy and had received treatment ranging from oral medications (n = 25; 92.6%) to blood transfusion (n = 2; 7.4%). The major signs and symptoms of anaemia identified as known by the mothers included a range of early (i.e., conjunctiva and palmar pallor) to late (i.e., difficulty breathing and loss of weight) indicators. Further, the mothers indicated that complications of anaemia were seen in the child becoming less active and unable to learn or retain. The most frequently reported causes of anaemia included frequent illness (n = 12; 30.0%), refusal to eat (n = 10; 25.0%), and lack of food at home (n = 9; 22.5%). A small proportion of the participants knew of the connection between maternal anaemia and infant anaemia as well as the link between childhood anaemia and future health conditions. Table 4 provides a comprehensive breakdown of the maternal knowledge of anaemia.
2) Mothers' Beliefs Cultural beliefs expressed related to causes of anaemia included witchcraft, local remedies (i.e., herbal preparations), and exclusion of certain foods (i.e., lemons) (see Table 4 ).
3) Mothers' Practices Of note, only 55% of mothers in this study associated anaemia with feeding practices. Half of the study participants (50%) reported that they were still breastfeeding their children, although a predictable weaning pattern emerged including maize porridge, ugali (a stiff porridge), and beans. As the primary caregivers, most mothers (72.5%) reported three feeds per day. Mothers (65.0%) were the main persons responsible for feeding the child with nearly three-quarters (72.5%) of children being fed three times a day. Health care accessed for anaemia was most frequently an over the counter medication followed by access to services at a dispensary (primary health care) level. Refer to Table 5 for further consideration of the mothers' practices.
Discussion
This survey of mothers of children with anaemia admitted at Mkuranga Hospital showed a slightly larger male representation, with 75% of the children testing as severely anaemic. This latter finding is significantly higher than had been suggested in the reviewed literature, although there continues to be a paucity of relevant epidemiological findings on the prevalence of anaemia. According to national estimates, 27% of children have mild anaemia, 29% moderate anaemia, and 2% severe anaemia [23] . Further, there have been reports of success in reduction of moderate anaemia from 43% in 2004-05 to 29% in 2010 [23] . However, in the population studied, the majority of presented with severe anaemia with an Hb of <70 g/L, which may, in part, be the contributing factor to the current hospitalization (i.e., the sickest require hospitalization). In addition, a high prevalence of maternal anaemia (70.9%) has been identified in the coast region of Tanzania and may be associated with observed escalated prevalence of severe anaemia in children in that region [23] . This observation indicates the need for a longitudinal epidemiological consideration of the potential relationship.
Reviewed evidence reported a range of complications or co-morbidities with anaemia which variably aligned with the findings of this study. The mothers reported poor growth and cognitive skills as well as tiredness as symptoms which were supported by the research [12] [24]- [26] . According to Black, Quigg, Hurley, and Pepper [27] , anemia contributes to reduced IQ results. Further, there was limited awareness of the mothers that maternal anaemia was related to their children's anaemia, despite evidence that shows treatment of maternal anemia during pregnancy improve neonatal outcomes such as prematurity, low birth weight, and neonatal mortality [28] [29] . Maternal anaemia in pregnancy is associated with anaemia in children [30] especially in the first year of life [31] . In a survey done in Ghana in (2003), 80.6% of mothers with anemia also had a child with anemia [32] . Maternal anemia is also associated with increased infant mortality [33] . We did not explore with these mothers their previous pregnancy outcomes (i.e., miscarriages; neonatal mortality) due to the already stressful situation with a severely ill child. In our study, less than a fifth of the mothers reported that maternal anaemia contributed to anaemia in their children. Similar findings were reported in a study done in Indonesia where the majority of mothers did not associate maternal anaemia with their children developing anaemia [34] . Also, some mothers recognized that childhood anemia could have life-long implications for their children which are reflected in the work of Christian et al. [35] .
The topic of health literacy and knowledge use is a current global opportunity to improve health outcomes.
According to the WHO [36] , health literacy extends beyond education and communication for health and truly embraces strategies which improve the capacities and motivations of individuals to access and use information to improve health outcomes. A third of mothers reported a previous anaemic incident with other children and acknowledged gaining prior knowledge primarily through the RCH programs and services. Maternal knowledge included an understanding of the link between maternal anaemia and childhood anaemia, feeding practices, and future health conditions. Maternal beliefs included the potential to prevent and/or cure anaemia with local herbal preparations. A significant number of mothers believed that anaemia could be the result of witchcraft and eating lemons. These findings clearly flag an opportunity to work with mothers on the causes and treatments for anaemia, and to help them avert the recidivism from one child to the next of anaemia diagnosis. Children are significantly affected by socio-economic dynamics in the family. Though it is argued that employment is a source of empowerment for mothers, this is only true if the mother has some control of her income [23] . In this study, 70% of the mothers were dependent on their husbands to provide food for the family. In Tanzania, though some men involve their wives in deciding the family budget, the most recent demographic survey reported that 45% of the men autonomously decide how the family earnings are spent [23] . This may affect food purchases and focus on healthier foods, again providing direction for future research studies to assess the relationship between purchases and power over resources in predicting anaemia patterns in children. Further, household characteristics impact the health of the family members and influence socio-economic status of the family. Children from large families have increased likelihood of developing nutrition-related health problems [37] , such as iron deficiency anaemia. In Tanzania, the average number of household members is five [23] ; of note, the majority (65%) of our participants had larger families (5 or >5 household members) and 35% reported prior history of anaemia in their children.
When related to the social determinant of education, there is clear evidence that level of education and knowledge influences health outcomes of children [38] . In our study, 40% of the mothers were illiterate, 55% had primary school education, and only 2% had studied beyond primary education. There is evidence to suggest that children from households where the parents do not have formal education have increased likelihood of developing anaemia [15] [38] . Specifically, one study found that mothers' knowledge of anaemia also influenced child anaemia and other related health practices [34] .
Food insecurity, as a social determinant of health, was considered in terms of reported feeding practices, indicators of hunger, and meal frequencies. Feeding practices contribute to anaemia, generally and iron deficiency anaemia, specifically [37] . Although poor feeding practices affects all family members, children under five are most vulnerable [39] . Only 32% of the mothers in this study knew that their feeding practices contributed to anaemia in their child. In addition, almost all (95%) of the mothers preferred maize flour porridge, ugali, and other starches as weaning foods, which Peter, Rumisha, Mashoto, and Malebo [40] indicated are rich in carbohydrates and low in absorbable iron with the exception of fortified foods. A study conducted in Uganda reported that majority of anaemic children were mainly fed with traditional porridge made up of cereals [41] . The authors observed that, although people in Mkuranga engage in fishing activities along the coast, the fish is often sold in order to meet other pressing financial commitments instead of being consumed by the household. These practices, which are often evidence in impoverished settings, lead to inadequate consumption of fish and meat which contributes to higher incidence of iron deficiency anaemia [42] . It is likely that children from households where more meals are available each day are less likely to develop anaemia [15] . The WHO [43] recommends children under 2 years old should be fed at least 4 meals per day and provided additional snacks as required. In Tanzania, 57% of families have 3 meals per day whereas 41% only manage 2 meals per day [23] . In this study, the majority of the mothers (72.5%) were able to feed their children only 3 meals per day, with only 10% reporting feeding their children the recommended 4 meals per day. Some mothers reported difficulties feeding their families with two fifths reporting that the family had slept hungry in the past. This may be indicative of food shortage in the population studied due low social economic status. Similar findings have been reported elsewhere in Tanzania. For instance, food shortage as a determinant of the number of times the family fed was reported in a study done in northern Tanzania where 75% of children are less than 3 times a day [37] . According to the WHO [43] inappropriate household feeding practices, such as inadequate intakes, pose greater health implications than the food unavailability.
The final determinant considered in this study was culture. Mothers' cultural beliefs are an important determinant of health outcomes in children. For instance, mothers' belief of the causes of anaemia and traditional treatment for anaemia influences health seeking behaviors and feeding practices [44] . In our study, some moth-ers attributed anaemia to outside forces (i.e., witchcraft) or foods eaten during pregnancy (i.e., lemons). In studies, mothers believed that eating mangoes, lemons, eggs, or fish would lead to children developing anaemia [32] [44]. In some African settings, eating vegetables is associated with poverty so meals often comprise of culturally accepted foods such as cassava, maize porridge, and ugali. Timely treatment and management of anaemia is also influenced by cultural beliefs. Mkuranga is an area rich in culture and with strong trends towards use of traditional remedies to treat various illnesses before seeking medical attention (Peter et al., 2014) . Nearly 50% of the mothers believed that anaemia can be treated using herbal preparations, although only 12.5% mothers gave their child home remedies before seeking medical attention and 2.5% sought the services of a traditional healer before taking their child to a hospital. Though generally there seems to be some acceptance of formal health care at a higher level than in the past it would be important to further study the potential risks and benefits of utilizing both traditional and Western medical practices to address the anaemia challenge.
Limitations of the study The study involved a small cross-sectional sample; hence, findings are limited in terms of generalizability. The study was conducted in a hospital setting, implying an acute level of the care needs, which may significantly skew the representativeness of severity and intensity of services related to anaemia. It would be desirable to undertake a large replication study, which considers both institutional and community-based anaemia, to correct for this potential limitation. Further, consideration of immediate post-natal anaemic status in the child and mother would be a significant contribution to reducing and/or managing childhood anaemia.
Strengths of the study Findings from this case study suggest important anaemia-associated factors in the studied population which relate to the social determinants of education, economic status, food insecurity, and culture. It was useful to learn that the mothers sought primary information through the Reproductive and Child Health Centres which is a key learning in strategizing for future anaemia reduction.
Conclusion
This study considered the knowledge, beliefs, and practices of a select group of mothers whose children were currently hospitalized due to moderate to severe anaemia. The mothers' beliefs regarding anaemia in their children were frequently informed by cultural beliefs such as witchcraft as a cause of the disease. This finding is important in efforts to address anaemia as practitioners will need to consider these deeply rooted perspectives. Regarding practices, the findings suggested that some practices are cultural/historical (i.e., feeding regimens) but others are health system informed (i.e., medication/treatment regimens). This finding provides an opportunity for providers and policy makers to intervene earlier through earlier information sharing and better health care access for anaemia related conditions. Regardless of the reason for interacting with the women (i.e., sick/well; pregnant/post-partum, etc.), there is an imperative for culturally and socially appropriate knowledge translation and exchange with mothers in order to impact on the prevention and control of anaemia in children in Tanzania.
